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CLAIMS 

1 . A method of coding a moving picture for performing hierarchical 
coding, comprising the steps of: 

performing a first process on an input picture signal and thereafter 
spatially dividing the input picture signal into layers to obtain a first signal; 
5 reducing said input picture signal with a resolution converting filter and 

thereafter performing a second process on the input picture signal at a 
reduced resolution to obtain a second signal; and 

coding said first signal and said second signal. 

2. A method of coding a moving picture for performing hierarchical 
coding, comprising the steps of: 

performing a temporal-spatial hierarchical dividing process to divide an 
input picture signal into a first signal which is obtained by performing a first 
5 process on the input picture signal and thereafter spatially dividing the input 
picture signal into layers and a second signal which is obtained by 
performing a second process at a reduced resolution on a reduced input 
picture signal which is produced when said input picture signal is reduced by 
a resolution converting filter; and 
10 ■ recursively performing said temporal-spatial hierarchical dividing 

process on said reduced input picture signal and thereafter coding signals in 
the respective layers. 

3. The method of coding a moving picture according to claim 1 or 2, 
wherein said first process comprises a first temporal filtering, said second 
process comprises a second temporal filtering, said first signal comprises a 
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temporally filtered lower-layer signal, and said second signal comprises a 
5 higber-layer temporally filtered signal. 

4. The method of coding a moving picture according to claim 1 or 2, 
wherein said first process comprises a first motion compensating process, 
said second process comprises a second motion compensating process, 
said first signal comprises a prediction error lower-layer signal, and said 
5 second signal comprises a higher-layer prediction error signal. 



5. The method of coding a moving picture according to claim 1 or 2, 
wherein said resolution covering filter is the same as a filter for generating a 
higher-layer signal in a hierarchical dividing process. 

i 

i 

6. A method of coding a moving picture, comprising the step of 
performing, a plurality of times, a three-dimensional subbandjdividing 
process for temporally dividing an input picture signal into subbands and 
spatially dividing the input picture signal into subbands, I 

5 said three-dimensional subband dividing process comprising: 

: a motion information calculating step of calculating motion information 
representative of a motion between frames of the input picture signal and 
between bands of an intraband signal which is a band signal of one of low- 
frequency subbands produced by dividing the input picture signal into 
10 subbands; 

a temporal subband dividing step of temporally dividing the input 
picture signal and the intraband signal into subbands after the input picture 
signal and the intraband signal are motion-compensated according to the 
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motion information obtained in the motion information calculating step, 

15 thereby generating a temporal low-frequency subband signal and a temporal 
high-frequency subband signal; 

a temporal high-frequency subband signal spatially dividing step of 
spatially dividing temporal high-frequency subband signal into subbands. 
thereby generating a temporal high-frequency, spatial low-frequency 

20 subband and a temporal high-frequency, spatial high-frequency subband; 

a temporal low-frequency subband signal spatially dividing step of 
spatially dividing temporal low-frequency subband signal into subbands* 
thefeby generating a temporal low-frequency, spatial low-frequency subband 
and a temporal low-frequency, spatial high-frequency subband; and 

25 a band signal spatially dividing step of spatially dividing the intraband 

signal into subbands, thereby generating a low-frequency intrasubband and 
a high-frequency intrasubband; 

wherein the temporal subband dividing step, the temporal high- 
frequency subband signal spatially dividing step, the temporal low-frequency 

30 subband signal spatially dividing step, and the band signal spatially dividing 
step are performed on the input picture signal; 

the low-frequency intrasubband obtained after the band signal spatially 
divfding step is used as the intraband signal, and the temporal subband 
dividing step, the temporal high-frequency subband signal spatially dividing 

35 step, the temporal low-frequency subband signaJ spatially dividing step, and 
the band signal spatially dividing step are recursively repeated, and each 
timfe these steps are repeated, the temporal low-frequency, spatial low- 
frequency subband and the temporal high-frequency, spatial low-frequency 
subband are replaced respectively with the temporal low-frequency subband 
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40 signal and the temporal high-frequency subband signal that are obtained in 
the temporal subband dividing step performed immediately thereafter. 

7. The method of coding a moving picture according to claim 6, 
wherein when two intraband signals in the same frequency bands are divided 
into subbands in said temporal subband dividing step, one of the temporal 
high-frequency subband signal and the temporal low-frequency subband 

5 signal which are obtained is associated with a past band signal, and other of 
the temporal high-frequency subband signal and the temporal low-frequency 
subband signal which are obtained is associated with a future band signal. 

8. A method of coding a moving picture, comprising the step of 
performing, a plurality of times, a three-dimensional subbandj dividing 

process for temporally dividing an input picture signal into subbands and 

i 

spatially dividing the input picture signal into subbands, j 
5 said three-dimensional subband dividing process comprising: 

a motion information calculating step of calculating motion information 
representative of a motion between frames of the input picture signal and 
between bands of an intraband signal which is a band signal of one of low- 
frequency subbands produced by dividing the input picture signal into 
10 subbands; 

a motion compensation predicting step of obtaining a prediction error 
signal by performing a motion compensation predicting process on the input 
picture signal and the intraband signal according to the motion information 
obtained in the motion information calculating step; 
15 a prediction error signal spatially dividing step of spatially dividing the 
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prediction error signal into subbands, thereby generating a low-frequency 
prediction error subband and a high-frequency prediction error subband; and 

a band signal spatially dividing step of spatially dividing the intraband 
signal into subbands, thereby generating a low-frequency intrasubband and 
20 a high-frequency intrasubband; 

wherein the motion information calculating step, the motion 
compensation predicting step, the prediction error signal spatially dividing 
step, and the band signal spatially dividing step are performed on the input 
picture signal; 

25 the low-frequency intrasubband obtained after the band signal spatially 

dividing step is used as the intraband signal, and the motion information 
calculating step, the motion compensation predicting step, the prediction 
error signal spatially dividing step, and the band signal spatially dividing step 
are recursively repeated, and each time these steps are repeated, the low- 

30 frequency prediction error subband obtained by the prediction error signal 
spatially dividing step is replaced with the prediction error signal obtained by 
the motion compensation predicting coding step performed immediately 
thereafter. 

9. The method of coding a moving picture according to claim 8, 
wherein either one of past and future subband signals with respect to two 
intraband signals which are in the same frequency band is used as a 
reference signal in said motion compensation predicting step. 

10. The method of coding a moving picture according to claim 8, 
wherein band signals, except a single band signal to be coded, of a plurality 
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of intraband signals which are in the same frequency band is used as 
reference signals in said motion compensation predicting step, and a 
5 weighted average of the reference signals is used in a motion compensating 
process. 

11. The method of coding a moving picture according to claim 8, 
wherein when intraband signals which are in the same frequency band are 
motion-compensated, band signals used as reference signals are changed 
for one pixel or a plurality of pixels In said motion compensation predicting 

5 step. 

12. A method of decoding a moving picture to decode hierarchical 
coded data, comprising the steps of: 

decoding a first signal produced by a first process, a third signal 
produced when a second signal produced from a second process is spatially 
5 divided into layers, and processing information representing said second 
process; 

generating a fourth signal from said first signal and said processing 
information; and 

combining said third signal and said fourth signal with each other and 
10 thereafter performing inverse transform of said second process to obtain a 
decoded picture. 

13. The method of decoding a moving picture according to claim 12, 
wherein said first process comprises a first temporal filtering, said second 
process comprises a second temporal filtering, said first signal comprises a 
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higher-layer temporally filtered signal, said second signal comprises a 
5 temporally filtered signal, said third signal comprises a temporally filtered 
lower-layer signal, said fourth signal comprises a temporally filtered higher- 
layer signal, and said processing information comprises temporally filtering 
information. 

14. The method of decoding a moving picture according to claim 12, 
wherein said first process comprises a first motion compensating process, 
said second process comprises a second motion compensating process, 
said first signal comprises a higher-layer prediction error signal, said second 

5 signal comprises a prediction error signal, said third signal comprises a 

prediction error lower-layer signal, said fourth signal comprises a prediction 
error higher-layer signal, and said processing information comprises motion 
information. 

15. A method of decoding a moving picture to obtain a decoded 
picture by combining layers of hierarchical coded data for each frame and 
thereafter temporally inverse-filtering the data, comprising the steps of: 

decoding a higher-layer temporally filtered signal which is produced by 
5 first temporal filtering, a temporally filtered lower-layer signal produced when 
a temporally filtered signal which is produced by second temporal fiftering is 
spatially divided into layers, and temporal filtering information representing 
said second temporal filtering; 

generating a temporally filtered higher-layer signal from said higher- 
10 layer temporally filtered signal and said temporal filtering information; 

performing a temporally filtered signal combining process to combine 
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said temporally filtered higher-layer signal and said temporally filtered lower- 
layer signal to generate a combined temporally filtered signal; and 

producing a decoded picture by regarding said combined temporally 
15 filtered signal as the higher-layer temporally filtered signal, decoding the 

temporal filtering information and the temporally filtered lower-layer signal in 
a layer lower than a layer of interest, recursively performing the temporally 
filtered signal combining process, and thereafter performing temporally 
inverse-filtering. 

16. A method of decoding a moving picture to obtain a decoded 
picture by combining layers of hierarchical coded data for each frame and 
thereafter performing motion compensation combining process, comprising 
the steps of: 

5 decoding a higher-layer prediction error signal which is a signal 

produced by a first motion compensation prediction, a prediction error lower- 
layer signal produced when a prediction error signal which is produced by a 
second motion compensation prediction is spatially divided into layers in one 
level, and motion information representing said second motion compensation 
10 prediction; 

generating a prediction error higher-layer signal from said higher-layer 
prediction error signal and said motion information; 

performing a prediction error signal combining process to combine said 
prediction error higher-layer signal and said prediction error lower-layer 
15 signal to generate a combined prediction error signal; and 

producing a decoded picture by regarding said combined prediction 
erroir signal as the higher-layer prediction error signal, decoding the motion 
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information and the prediction error lower-layer signal in a layer lower than a 
layer of interest, recursively performing the prediction error signal combining 
20 process, and thereafter performing a motion compensation combining 
process. 

17. A method of decoding a moving picture, comprising the step of 
generating a decoded picture signal according to a three-dimensional 
subband combining process for spatially combining subband signals for each 
frame and thereafter performing temporal subband combining process for 
5 temporally combining a temporal low-frequency subband and a temporal 
high-frequency subband, 

said three-dimensional subband combining process comprising: 
a temporal high-frequency subband combining step of generating a 

combined temporal high-frequency subband signal by referring to a temporal 

t 1 

10 high-frequency, spatial low-frequency signal which is a spatial low-frequency 
signal of a temporal high-frequency subband, and a temporal high-frequency, 
spatial high-frequency subband which is a subband of a high-frequency band 
adjacent to the low-frequency signal, and additionally both or either one of a 
temporal low-frequency, spatial low-frequency subband which is in the same 

15 frequency band as the temporal high-frequency, spatial low-frequency signal, 
and a temporal low-frequency, spatial high-frequency subband which is a 
subband of a high-frequency band adjacent to the subband signal, and 
motion information representing a motion compensating process 
corresponding to said temporal high-frequency subband; 

20 a temporal low-frequency subband spatially combining step of 

combining the temporal low-frequency, spatial low-frequency subband and 
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the temporal low-frequency, spatial high-frequency subband; and 

a temporally combining step of performing a motion compensation 
predicting process on the temporal low-frequency subband and the temporal 
25 high-frequency subband, and thereafter performing temporal subband 
combination; 

wherein the temporal high-frequency subband combining step is 
performed on the temporal high-frequency, spatial low-frequency signal 
which is in the lowest frequency band of the temporal high-frequency 
30 subband. and the temporal low-frequency subband spatially combining step 
is performed on the temporal low-frequency, spatial low-frequency subband 
which is in the lowest frequency band of the temporal low-frequency 
subband; and 

the band signal obtained by the temporal high-frequency subband 
35 combining step is regarded as a new temporal high-frequency, spatial low- 
frequency signal, and the band signal obtained by the temporal low- 
frequency subband spatially combining step is regarded as a new temporal 
low-frequency, spatial low-frequency subband, the temporal high-frequency 
subband spatially combining step and the temporal low-frequency subband 
40 spatially combining step are recursively repeated, producing the temporal 
low-frequency subband and the temporal high-frequency subband. 

18. The method of decoding a moving picture according to claim 17, 
wherein said temporal high-frequency subband combining step comprises: 

a temporal high-frequency subband estimating step of estimating a 
temporal high-frequency, spatial low=-frequency subband using the temporal 
5 low-frequency, spatial low-frequency subband which is in the same 
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frequency band as said temporal high-frequency, spatial low-frequency 
signal and the motion information; and 

a temporal high-frequency subband spatially combining step of 
performing subband combination of the estimated temporal high-frequency, 
10 spatial low-frequency subband obtained by said temporal high-frequency 
subband estimating step and the temporal high-frequency, spatial high- 
frequency subband which is a subband of a high-frequency band adjacent to 
said subband signal. 

19. The method of decoding a moving picture according to claim 18, 
wherein in said temporal high-frequency subband estimating step, the 
temporal subband division between a low-frequency subband of a signal, 
due to only a low-frequency intrasubband, of prediction signals generated in 

5 the motion compensation, using the motion information representing the 

motion compensation corresponding to the temporal high-frequency subband, 
and a low-frequency subband of a present frame signal in the motion 
compensation is used as an estimated value of the temporal high-frequency, 
spatial low-frequency subband. 

20. The method of decoding a moving picture according to claim 18, 
wherein said temporal high-frequency subband estimating step comprises 
theisteps of: 

: reducing a temporal high-frequency component in proportion to an 
5 interband resolution ratio between the prediction error signal and a prediction 
error low-frequency signal, using the motion information representing the 
motion compensation corresponding to the temporal high-frequency 
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subband; and 

after the motion compensating process is performed on the reduced 
10 temporal high-frequency component, temporally dividing the temporal high- 
frequency component into subbands, and using an obtained value as the 
estimated value of the temporal high-frequency, spatial low-frequency 
subband. 

21. The method of decoding a moving picture according to claim 17, 
wherein said temporal high-frequency subband combining step comprises: 

a temporal high-frequency subband estimating step of estimating a 
temporal high-frequency, spatial low-frequency subband using said temporal 
5 low-frequency, spatial low-frequency subband, said temporal low-frequency, 
spatial high-frequency subband, and said motion information; 1 and 

a temporal high-frequency subband spatially combining step of 
performing subband combination of the estimated temporal high-frequency, 
spatial low-frequency subband obtained by said temporal high-frequency 
10 subband estimating step and the temporal high-frequency, spatial high- 
frequency subband which is a subband of a high-frequency band adjacent to 
said subband signal. 

22. The method of decoding a moving picture according to any one of 
claims 17 to 21, wherein in said temporal subband combining step, either 
one of past and future band signals with respect to two band signals which 
are in the same frequency band is associated with said temporal high- 

5 frequency subband signal, the other of the past and future band signals is 
associated with said temporal low-frequency subband signal, and the 
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temporal subband combination is performed. 

23. The method of decoding a moving picture according to any one of 
claims 17 to 21, wherein said temporal subband combining step includes a 
process of producing a weighted average of band signals other than said 
band signal in said motion compensating process. 

24. The method of decoding a moving picture according to any one of 
claims 17 to 21, wherein in said temporal subband combining step, paired 
band signals to be temporally combined to subbands are changed for each 
band signal or each plurality of pixels. 

25. A method of decoding a moving picture to generate a decoded 
picture signal, comprising the step of performing a three-dimensional 
subband combining process for perform subband combination of spatially 
combining subband signals for each frame and thereafter performing a 

5 motion compensating process on a combined intraband signal and a 
prediction error signal, 

said three-dimensional subband combining process comprising: 
a prediction error signal combining step of generating a combined 
subband prediction error signal by referring to a prediction error low- 
10 frequency signal which is a low-frequency signal of the prediction error signal, 
and a high-frequency prediction error subband which is in a subband of a 
high-frequency band adjacent to the low-frequency signal, and additionally 
both or either one of a low-frequency intrasubband which is in the same 
frequency band as the prediction error low-frequency signal, and a high- 
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15 frequency intrasubband which is a subband of a high-frequency band 
adjacent to the low-frequency intrasubband, and motion information 
representing a motion compensating process corresponding to said 
prediction error signal; 

an intraband signal spatially combining step of combining the low- 

20 frequency intrasubband and the high-frequency intrasubband; and 
a motion compensation decoding step of performing a motion 
compensation predicting process on an intraband signal to add the combined 
prediction error signal thereto, thereby producing a decoded picture signal; 
wherein the prediction error signal combining step is performed on the 

25 prediction error low-frequency signal which is in the lowest frequency band of 
the prediction error signal; 

the intraband signal spatially combining step is performed on the low- 
frequency intrasubband which is in the lowest frequency band of the 
intraband signal; and j 

30 the band signal obtained by the prediction error signal combining step 

is regarded as a new prediction error low-frequency signal, the band signal 
obtained by the intraband signal spatially combining step is regarded as a 
new low-frequency intrasubband, said prediction error signal combining step 
and said intraband signal spatially combining step are recursively repeated, 

35 producing the intraband signal and the prediction error signal. 



26. The method of decoding a moving picture according to claim 25, 
wherein said prediction error signal combining step comprises: 

a prediction error subband estimating step of estimating a low- 
frequency prediction error subband which is a subband of a low-frequency 
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5 band of said prediction error signal, using the prediction error low-frequency 
signal, the low-frequency intrasubband, and the motion information; and 

a prediction error signal spatially combining step of performing subband 
combination of the estimated prediction error low-frequency subband 
obtained by said prediction error subband estimating step and the high- 
10 frequency prediction error subband which is a subband of a high-frequency 
band adjacent to said subband signal. 

27. The method of decoding a moving picture according to claim 26, 
wherein said prediction error subband estimating step comprises the step of: 

using the difference between a low-frequency subband of a signal, due 
to only a low-frequency intrasubband, of prediction signals generated in the 
5 motion compensation, using the motion information representing the motion 
compensation corresponding to the prediction error signal, and a low- 
frequency subband of a present frame signal in the motion compensation, as 
an estimated value of the low-frequency prediction error subband. 

28. The method of decoding a moving picture according to claim 26, 
wherein in said prediction error subband estimating step, a result of the 
motion compensating process performed while being reduced in proportion 
to an interband resolution ratio between said prediction error signal and said 

5 prediction error low-frequency signal, using the motion information 

representing the motion compensation corresponding to the prediction error 
signal, is used as an estimated value of the low-frequency prediction error 
subband. 
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29. The method of decoding a moving picture according to claim 25, 
wherein said prediction error signal combining step comprises: 

a prediction error subband estimating step of estimating a low- 
frequency prediction error subband which is a subband of a low-frequency 
5 band of said prediction error signal, using the prediction error low-frequency 
signal, the low-frequency intrasubband, the high-frequency intrasubband. 
and the motion information; and 

a prediction error signal spatially combining step of performing subband 
combination of the estimated prediction error low-frequency subband 
10 obtained by said prediction error subband estimating step and the high- 
frequency prediction error subband which is a subband of a high-frequency 
band adjacent to said subband signal. 

i 

• i 

30. The method of decoding a moving picture according to any one of 
claims 25 to 2g, wherein either one of past and future band signals with 
respect to two band signals which are in the same frequency band is used as 
a reference signal in said motion compensation decoding step. 

31. The method of decoding a moving picture according to any one of 
claims 25 to 29, wherein in said motion compensation decoding step, the 
motion compensating process for a plurality of band signals which are in the 
same frequency band uses a weighted average of a plurality of reference 

5 signals. 

32. The method of decoding a moving picture according to any one of 
claims 25 to 29, wherein said motion compensation decoding step comprises 



48 



from wvsaE&i&mm 



2006^ 6H 1 B <*) ! 5 : 45/^11 5 : 1 6/X»#^48 0 1 505 39 3 P 



the step of changing band signals used as reference signals for each pixel or 
each plurality of pixels when the motion compensating process is performed 
5 on band signals which are in the same frequency band. 

33. An apparatus for coding a moving picture for performing 
hierarchical coding, comprising: 

temporally filtered lower-layer signal coding means for coding a 
temporally filtered lower-layer signal obtained when a first temporally filtering 
5 is performed on an input picture signal and thereafter the input picture signal 
is spatially divided into layers; and 

higher-layer temporally filtered signal coding means for coding a 
higher-layer temporally.filtered signal obtained when said input picture signal 
is reduced with a resolution converting filter and thereafter a second 
10 temporally filtering is performed on the input picture signal at a reduced 
resolution. 

34. An apparatus for coding a moving picture for performing 
hierarchical coding, comprising: 

prediction error lower-layer signal coding means for coding a prediction 
error lower-layer signal obtained when a first motion compensating process 
5 is performed on an input picture signal and thereafter the input picture signal 
is spatially divided into layers; and 

higher-layer prediction error signal coding means for coding a higher- 
layer prediction error signal obtained when said input picture signal is 
reduced with a resolution converting filter and thereafter a second motion 
10 compensating process is performed on the input picture signal at a reduced 
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resolution. 

35. An apparatus for coding a moving picture for performing 
hierarchical coding, comprising: 

temporally filtered lower-layer signal generating means for generating a 
temporally filtered lower-layer signal by performing a first temporally filtering 
5 on an input picture signal and thereafter the input picture signal is spatially 
divided into layers; and 

higher-layer temporally filtered signal generating means for generating 
a higher-layer temporally filtered signal by performing a second temporally 
filtering at a reduced resolution on a reduced input picture signal which is 
10 produced when said input picture signal is reduced by a resolution converting 
filter; j 

wherein said temporally filtered lower-layer signal and said higher-layer 
temporally filtered signal are recursively generated for said reduced input 
picture signal, and thereafter the respective layer signals are coded. 

36. An apparatus for coding a moving picture for performing 
hierarchical coding, comprising: 

prediction error lower-layer signal generating means for generating a 
prediction error lower-layer signal by performing a first motion compensation 
5 prediction on an input picture signal and thereafter spatially dividing the input 
picture signal into layers; and 

higher-layer prediction error signal generating means for generating a 
higher-layer prediction error signal by performing a second motion 
compensation prediction at a reduced resolution on a reduced input picture 
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10 signal which is produced when said input picture signal is reduced by a 
resolution converting filter; 

wherein said prediction error lower-layer signal and said higher-layer 
prediction error signal are recursively generated for said reduced input 
picture signal, and thereafter the respective layer signals are coded. 

37. An apparatus for coding a moving picture by performing, a plurality 
of times, a three-dimensional subband dividing process for temporally 
dividing an input picture signal into subbands and spatially dividing the input 
picture signal into subbands, comprising: 
5 motion information calculating means for calculating motion information 

representative of a motion between frames of the input picture signal and 
between bands of an intraband signal which is a band signal of one of low- 
frequency subbands produced by dividing the input picture signal into 
subbands; 

10 temporal subband dividing mean for temporally dividing the input 

picture signal and the intraband signal into subbands; after the input picture 
signal and the intraband signal are motion-compensated according to the 
motion information obtained by the motion information calculating means, 
thereby generating a temporal low-frequency subband signal and a temporal 

15 high-frequency subband signal; 

temporal high-frequency subband signal spatially dividing means for 
spatially dividing temporal high-frequency subband signal into subbands, 
thereby generating a temporal high-frequency, spatial low-frequency 
subband and a temporal high-frequency, spatial high-frequency subband; 

20 temporal low-frequency subband signal spatially dividing means for 
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spatially dividing temporal low-frequency subband signal into subbands, 
thereby generating a temporal low-frequency, spatial low-frequency subband 
and a temporal low-frequency, spatial high-frequency subband; and 

band signal spatially dividing means for spatially dividing the intraband 

25 signal into subbands, thereby generating a low-frequency intrasubband and 
a high-frequency intrasubband; 

wherein said input picture signal is processed by said temporal 
subband dividing means, said temporal high-frequency subband signal 
spatially dividing means, said temporal low-frequency subband signal 

30 spatially dividing means, and said band signal spatially dividing means; 

the low-frequency intrasubband obtained by said band signal spatially 
dividing means is used as the intraband signal, and the processings of said 
temporal subband dividing means, said temporal high-frequency subband 
signal spatially dividing means, said temporal low-frequency subband signal 

35 spatially dividing means, and said band signal spatially dividing means are 
recursively repeated, and each time these processings are repeated, the 
temporal low-frequency, spatial low-frequency subband and the temporal 
high-frequency, spatial low-frequency subband are replaced respectively with 
the temporal low-frequency subband signal and the temporal high-frequency 

40 subband signal that are obtained by said temporal subband dividing means 
immediately thereafter. 

38. An apparatus for coding a moving picture by performing, a plurality 
of times, a three-dimensional subband dividing process for performing a 
motion compensation predicting process on an input picture signal and 
spatially dividing the input picture signal into subbands, comprising: 
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5 motion information calculating means for calculating motion information 

representative of a motion between frames of the input picture signal and 
between bands of an intraband signal which is a band signal of one of low- 
frequency subbands produced by dividing the input picture signal into 
subbands; 

10 motion compensation predicting means for obtaining a prediction error 

signal by performing a motion compensation predicting process on the input 
picture signal and the intraband signal according to the motion information 
obtained by said motion information calculating means; 

prediction error signal spatially dividing means for spatially dividing the 

15 prediction error signal into subbands, thereby generating a low-frequency 

prediction error subband and a high-frequency prediction error subband; and 
band signal spatially dividing means for spatially dividing the intraband 
signal into subbands, thereby generating a low-frequency intrasubband and 
a high-frequency intrasubband; 

20 wherein said input picture signal is processed by said the motion 

information calculating means, said motion compensation predicting means, 
said prediction error signal spatially dividing means, and said band signal 
spatially dividing means, the low-frequency intrasubband obtained by said 
band signal spatially dividing means is used as the intraband signal, and the 

25 processings of said motion information calculating means, said motion 

compensation predicting means, said prediction error signal spatially dividing 
means, and said band signal spatially dividing means are recursively 
repeated, and each time these processings are repeated, the low-frequency 
prediction error subband obtained by said prediction error signal spatially 

30 dividing means is replaced with the prediction error signal obtained by said 
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motion compensation predicting means immediately thereafter. 

39. An apparatus for decoding a moving picture by decoding 
hierarchical coded data, comprising: 

hierarchical code decoding means for decoding a higher-layer 
temporally filtered signal which is produced by a first temporal filtering, a 
5 temporally filtered lower-layer signal produced when a temporally filtered 
signal which is produced by a second temporal filtering is spatially divided 
into layers, and temporal filtering information representing said second 
temporal filtering; 

temporally filtered higher-layer signal generating means for generating 
10 a temporally filtered higher-layer signal from said higher-layer temporally 
filtered signal and said temporal filtering information; and j 

temporally filtered signal combining means for combining said 
temporally filtered higher-layer signal and said temporally filtered lower-layer 
signal, and thereafter performing inverse transform of said second temporal 
15 filtering. 1 

40. An apparatus for decoding a moving picture by decoding 
hierarchical coded data, comprising: 

hierarchical code decoding means for decoding a higher-layer 
prediction error signal which is a signal produced by a first motion 
5 compensation predicting process, a prediction error lower-layer signal 

produced when a prediction error signal which is produced by second motion 
compensation prediction is spatially divided into layers, and motion 
information representing said second motion compensation predicting 
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process; 

10 prediction error higher-layer signal generating means for generating a 

prediction error higher-layer signal from said higher-layer prediction error 

signal and said motion information; and 

motion compensation combining means for combining said prediction 

error higher-layer signal and said prediction error lower-layer signal, and 
15 thereafter performing a combining process based on the second motion 

compensation. 

41 . An apparatus for decoding a moving picture to obtain a decoded 
picture by combining layers of hierarchical coded data for each frame and 
thereafter temporally inverse-filtering the data, comprising: 

hierarchical code decoding means for decoding a higher-layer 
5 temporally filtered signal which is produced by a first temporal filtering, a 
temporally filtered lower-layer signal produced when a temporally filtered 
signal which is produced by a second temporal filtering is spatially divided 
into layers, and temporal filtering information representing said second 
temporal filtering; 

10 temporally filtered higher-layer signal generating means for generating 

a temporally filtered higher-layer signal from said higher-layer temporally 
filtered signal and said temporal filtering Information; and 

temporally filtered signal combining means for combining said 
temporally filtered higher-layer signal and said temporally filtered lower-layer 
15 signal to generate a combined temporally filtered signal; 

wherein said combined temporally filtered signal is regarded as the 
higher-layer temporally filtered signal, the processing of said hierarchical 
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code decoding means for decoding temporally filtering information and a 
temporally filtered lower-layer signal in a layer lower than a layer of interest, 
20 the processing of said temporally filtered higher-layer signal generating 
means, and the processing of said temporally filtered signal combining 
means are recursively performed, and thereafter a temporally inverse- 
filtering is performed to obtained the decoded picture. 

42. An apparatus for decoding a moving picture to obtain a decoded 
picture by combining layers of hierarchical coded data for each frame and 
thereafter performing a motion compensation combining process, 
comprising: 

5 hierarchical code decoding means for decoding a higher-layer 

prediction error signal which is a signal produced by a first motion 
compensation prediction, a prediction error lower-layer signal produced when 
a prediction error signal which is produced by a second motion 
compensation prediction is spatially divided into layers, and motion 
10 information representing said second motion compensation prediction; 

prediction error higher-layer signal generating means for generating a 
prediction error higher-layer signal from said higher-layer prediction error 
signal and prediction error information; and 

prediction error signal combining means for combining said prediction 
1 5 error higher-layer signal and said prediction error lower-layer signal to 
generate a combined prediction error signal; 

wherein said combined prediction error signal is regarded as said 
higher-layer prediction error signal, the processing of said hierarchical code 
decoding means for decoding prediction error information and the prediction 
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20 error lower-layer signal in a layer lower than a layer of interest, the 

processing of said prediction error higher-layer signal generating means, and 
the processing of said prediction error signal combining means are 
recursively performed, and thereafter a motion compensation combining 
process is performed to obtain the decoded picture. 

43. An apparatus for decoding a moving picture to generate a decoded 
picture signal according to a three-dimensional subband combining process 
for performing spatial subband combination of subband signals for each 
frame and thereafter performing temporal subband combination of a 
5 temporal low-frequency subband and a temporal high-frequency subband, 
comprising: 

temporal high-frequency subband combining means for generating a 
combined temporal high-frequency subband signal by referring to a temporal 
high-frequency, spatial low-frequency signal which is a signal of a spatial 

10 low-frequency band of a temporal high-frequency subband, and a temporal 
high-frequency, spatial high-frequency subband which is a subband of a 
high-frequency band adjacent to the low-frequency signal, and additionally 
both or either one of a temporal low-frequency, spatial low-frequency 
subband which is in the same frequency band as the temporal high- 

15 frequency, spatial low-frequency signal, and a temporal low-frequency, 

spatial high-frequency subband which is a subband of a high-frequency band 
adjacent to the subband signal, and motion information representing a 
motion compensating process corresponding to said temporal high- 
frequency subband; 

20 temporal low-frequency subband spatially combining means for 
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combining the temporal low-frequency, spatial low-frequency subband and 
the temporal low-frequency, spatial high-frequency subband; and 

temporally combining means for performing temporal subband 
combination after the temporal low-frequency subband and the temporal 
25 high-frequency subband are processed for a motion compensation predicting 
process; 

wherein the temporal high-frequency, spatial low-frequency signal 
which is in the lowest frequency band of the temporal high-frequency 
subband is processed by said temporal high-frequency subband combining 
30 means; 

the temporal low-frequency, spatial low-frequency subband which is in 
the lowest frequency band of the temporal low-frequency subband is 
processed by the temporal low-frequency subband spatially combining 
means; 

i 

35 a band signal obtained by said temporal high-frequencyjsubband 

combining means is regarded as a new temporal high-frequency, spatial low- 
frequency signal, a band signal obtained by said temporal low-frequency 
subband spatially combining means is regarded as a new temporal low- 
frequency, spatial low-frequency subband, the processings of said temporal 

40 high-frequency subband spatially combining means and said temporal low- 
frequency subband spatially combining means are recursively repeated, 
producing the temporal low-frequency subband and the temporal high- 
frequency subband. 

44. An apparatus for decoding a moving picture to generate a decoded 
picture signal according to a three-dimensional subband combining process 



58 



from trtxz&msz&fm 



2006* IB (*) 15: 50/S815 : 1 6/XS*^480 1 505 3 93 P-69 



for performing spatial subband combination of subband signals for each 
frame and thereafter performing a motion compensating process on a 
5 combined intraband signal and a prediction error signal, comprising: 

prediction error signal combining means for generating a combined 
subband prediction error signal by referring to a prediction error low- 
frequency signal which is a signal of a low-frequency band of the prediction 
error signal, and a high-frequency prediction error subband which is a 
10 subband of a high-frequency band adjacent to the low-frequency signal, and 
additionally both or either one of a low-frequency intrasubband which is in 
the same frequency band as the prediction error low-frequency signal, and a 
high-frequency intrasubband which is a subband of a high-frequency band 
adjacent to the low-frequency intrasubband, and motion information 
15 representing a motion compensating process corresponding to said 
prediction error signal; 

intraband signal spatially combining means for combining the low- 
frequency intrasubband and the hrgh-frequency intrasubband; and 

motion compensation decoding means for performing a motion 
20 compensation predicting process on an intraband signal to add the combined 
prediction error signal thereto, thereby producing the decoded picture signal; 

wherein the prediction error low-frequency signal which is in the lowest 
frequency band of the prediction error signal is processed by said prediction 
error signal combining means; 
25 the low-frequency intrasubband which is in the lowest frequency band 

of the intraband signal is processed by said intraband signal spatially 
combining means; 

the band signal obtained by the prediction error signal combining step 
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is regarded as a new prediction error low-frequency signal, the band signal 
30 obtained by the intraband signal spatially combining, step is regarded as a 
new low-frequency intrasubband t the processings of said prediction error 
signal combining means and said intraband signal spatially combining means 
are recursively repeated, producing the intraband signal and the prediction 
error signal. 

45. A program for enabling a computer to perform hierarchical coding 
on a moving picture, said program controlling said computer to perform: 

a process of performing a first process on an input picture signal and 
thereafter spatially dividing the input picture signal into layers to obtain a first 
5 signal; 

a process of reducing said input picture signal with a resolution 
converting filter and thereafter performing a second process on the input 
picture signal at a reduced resolution to obtain a second signal; and 

a process of coding said first signal and said second signal. 

46. A program for enabling a computer to perform hierarchical coding 
on a moving picture, said program controlling said computer to perform: 

a process of performing a temporal-spatial hierarchical dividing process 
to divide an input picture signal into a first signal which is obtained by 
5 performing a first process on the input picture signal and thereafter spatially 
dividing the input picture signal into layers and a second signal which is 
obtained by performing a second process at a reduced resolution on a 
reduced input picture signal which is produced when said input picture signal 
is reduced by a resolution converting filter; and 
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10 a process of recursively performing said temporal-spatial hierarchical 

dividing process on said reduced input picture signal and thereafter coding 
signals in the respective layers. 

47. A program for enabling a computer to decode hierarchical coded 
moving picture data, said program controlling said computer to perform: 

a process of decoding a first signal processed by a first process, a third 
signal produced when a second signal produced from a second process is 
5 spatially divided into layers, and processing information representing said 
second process; 

a process of generating a fourth signal from said first signal and said 
processing information; and 

a process of combining said third signal and said fourth signal with 
1 0 each other and thereafter performing inverse transform of said second 
process to obtain a decoded picture. 

48. A program for enabling a computer to decode hierarchical coded 
moving picture data, said program controlling said computer to perform: 

a process of decoding a higher-layer temporally filtered signal which is 
produced by a first temporal filtering, a temporally filtered lower-layer signal 
5 produced when a temporally filtered signal which is produced by a second 
temporal filtering is spatially divided into layers, and temporal filtering 
information representing said second temporal filtering; 

a process of generating a temporally filtered higher-layer signal from 
said higher-layer temporally filtered signal and said temporal filtering 
10 information; 
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a process of performing a temporally filtered signal combining process 
to combine said temporally filtered higher-layer signal and said temporally 
filtered lower-layer signal to generate a combined temporally filtered signal; 
and 

15 a process of producing a decoded picture by regarding said combined 

temporally filtered signal as the higher-layer temporally filtered signal, 
decoding the temporal filtering information and the temporally filtered lower- 
layer signal in a layer lower than a layer of interest, recursively performing 
the temporally filtered signal combining process, and thereafter performing a 

20 temporally inverse-filtering. 



49. A program for enabling a computer to decode hierarchical coded 
moving picture data, said program controlling said computer t6 perform: 

a process of decoding a higher-layer prediction error signal which is a 
signal produced by a first motion compensation prediction, a prediction error 
5 lower-layer signal produced when a prediction error signal which is produced 
by a second motion compensation prediction is spatially divided into layers in 
one-level, and motion information representing said second motion 
compensation prediction; 

a process of generating a prediction error higher-layer signal from said 
10 higher-layer prediction error signal and said motion information; 

a process of performing a prediction error signal combining process to 
combine said prediction error higher-layer signal and said prediction error 
lower-layer signal to generate a combined prediction error signal; and 

a process of producing a decoded picture by regarding said combined 
15 prediction error signal as the higher-layer prediction error signal, decoding 
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the motion information and the prediction error lower-layer signal in a layer 
lower than a layer of interest, recursively performing the prediction error 
combining process, and thereafter performing a motion compensation 
combining process. 
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